in (Yb3+, Er3+) doped vitroceramics has been found to be a very efficient process to obtain up-conversion by the summation of equal energy photons [3] or of different energy ones [4, 5] . For example, APTE processes have been found to be 102 more efficient [2] than sequential absorption which was initially proposed by Bloembergen to obtain IR detection through IRQC process [6] . Sequential absorption in Er3 + has already been used as a Bloembergen IRQC at 1.5 J.1m with diode laser pumping at 0.85 J.1m and output at 0.55 J.1m. A Noise Equivalent Power (NEP) of 3 x 10-9 W/Hz1/2 was obtained [7] . Through an analysis of the different types of energy transfers which contribute respectively to signal, losses and noises, we determine for an optimized composition an optimum of detectivity (NEP) with respect to pumping level.
ExperimentaL
The vitroceramic samples preparation is essentially the same as already described elsewhere [3] As for the excitation spectra, the double beam technique (see Fig. 2 ) already described in [1] [2] . Then the most intense red emission is found for matrices having maximum phonon energy in excess of 500 cm -1 [10] . That is mainly for oxidic hosts. Such phonon energy, though enhancing the red emission, is detrimental to the overall efficiency by promoting other non-radiative decays. In the vitroceramics we are dealing with, the Rare-Earths ions segregate preferentially in the fluoride microcrystals [3] figure 4 , the well known green APTE [2] emission of the Yb3 +-Er3 + couple can be observed at 0.55 ktm when only the pump beam at 0.96 ym is on (see Fig. 4 ). This constitutes a loss to the detriment of the overall efficiency of the IRQC scheme. On the other hand, as seen on figure 5 some red emission is also produced by the pump alone. This represents a noise for the IRQC scheme of interest Monitoring both loss This type of red emission in Yb-Er systems are known to proceed either by a two-photon or a three-photon process according to the type of host. When some non-radiative decay is allowed the two-photon route is dominant [2] . Though vitroceramics are thought to behave rather like fluoridic hosts [3] rather than oxidic ones, the green to red ratio for 2-photon summation optimized at 2 % of Er3 + is known to be a factor 7 instead of 10 for pure fluorides [3] .
Then the two-photon process indicated by the quadratic law for red emission on figure 5, Finally a third way to produce red emission without summing 1.5 lim photons with 0.96 03BCm ones, is obtained by up-conversion at 1.5 gm by three-photon of equal energy summation in Er3 + alone by successive excitation of, 4I9l2, 4I11/2, 4F9/2 [9, 11, 12] or enhanced by the cross-relaxation forth and back between Er3 + and Yb3+ [12] The slight excitation arround 1.14 J.1m corresponds to up-conversion in Er3+ alone (4I15/2 ~ 4I13/2 + 4F9/2) : due to the relatively high Er3 + concentration, the first step (1.5 J.1m) is diffusion enhanced, the second step (1.14 J.1m) being a direct absorption in Er3 +.
The shape of the sensitivity range of the IRQC reflects faithfully the shape of the diffuse reflectance spectra in the same region (Fig. 8) . Since the excitation spectra is obtained at low resolution (bandwidth &#x3E; 200 A) and the reflectance spectra was obtained with a bandwidth of 50 A, the absence of particular structure on the sensitivity range is significant. The sensitivity maximum is at 1.52 J.1m with half sensitivity bandwidth of 750 A. So the whole band of interest for optical fibers telecommunications around 1.5 J.1m is covered smoothly. (Fig. 3) , we don't consider higher excited states. Recent results have shown [14] that in absence of non-radiative decay, back transfer and cross-relaxation of the type (see Fig. 6c So equations (11), (12) and (13) On the other hand, a given detectivity of the PMT gives the smallest red signal to be detected by it, SPM min as (Eq. (17)) :
In order that a signal ~2 be detected at all, one needs to have : ~1 min ~ ~1 max (see Fig. 10 [15] .
As predicted by equation (16) Simple rate equations approach has conducted to a study of the behaviour of S/N ratio with respect to pumping flux, radiative and non-radiative probabilities as well as activator concentration. Due to its simplicity, its built in ruggedness, its sensitivity and its relatively low response speed -10-3 s), encompassed applications could be found in simple visualization devices for « on field » testing of futur optical fiber systems.
